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Motivation for sea-level rise research

AIB Predicted Sea-Level Rise over
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Coastal Vulnerability to
Sea-Level Changes

< Relative Sea-level

< Wave Heights

< Tide Range

< Coastal Erosion Rates
< Coastal Slope

< Geomorphology Gulf Islands NS
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National Assessment of Coastal
Vulnerability to Sea-Level Rise
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Relative Coastal Vulnerability of National Park Resources

to Sea-Level Rise
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Motivation

= The rate of eustatic
SLR is expected to
accelerate based on
studies considered
by the IPCC.

= The best estimate of
SLR rate for the 215t
century is 4.8 mm/yr,
this is more than
double the rate for
the past 100 yr -- 1.8
mmlyr.
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Objectives

= Highlight areas
where coastal
change as a result
of sea-level change
may be most likely
to occur.

= Provide NPS with a

quantitative tool to
assist in managing
resources that may
be vulnerable to
SLR.
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PROPOSED PARKS FOR COASTAL
VULNERABILITY INDEX (CVI) ASSESSMENT

PACIFIC COAST NORTHEASI y
Channel Islands NP Assateagdue Island NS
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B Fire Island NS
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Kenai Fjords NP N - ¥  Cape Hatteras NS
Glacier Bay NPP P Cumberland NS

b Virgin Islands NP
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PACIFIC ISLANDS GULE OF MEXICO GREAT LAKES
Kaloko-Honokohau NHP Dry Tortugas NP Apostle Islands NL
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War in the Pacific NHP Jean Lafitte NHP Sleeping Bear Dunes NL
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DeSoto NMEM ®

'

aUSGS



The CVI GIS database

ape Cod

Natwnal Seashore
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i Acquire high resolution
shoreline for the park

i begin joining existing
data for vulnerability
assessment to the
shoreline shapefile
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Geologic
Variables

Physical Process
Variables
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CVI1 Variables and Sources of Data

VARIABLES SOURCE
aUSGS
Aerial Photography from MassGIS il

GEOMORPHOLOGY and USGS acisnce for & chasging werkl

oy IN evimeiinll 22 USGS
EROSION/ACCRETION 9

(miyr) Project: 1800s -1994
4 (Thieler et al., 2001)

science for a changing world

NGDC Coastal Relief Model

COASTAL SLOPE (%) Vol 01 12/17/1998

NOAA Technical Report NOS CO-
OPS 36 SEA LEVEL
VARIATIONS OF THE UNITED h; : =2
STATES 1854-1999 (Zervas, http://Awww.co-

2001) ops.nos.noaa.gov/publications/techrpt36doc.pdf
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onsmonn | pomromus o (8 48 (Y
WAVE HEIGHT (m)

Buoy Center http://bigfoot.wes.army.mil/u003.html

RELATIVE SEA-LEVEL
CHANGE (mml/yr)

NOAA/NOS CO-OPS Historical s

MEAN TIDE RANGE (m) http://ww.co-

ops.nos.noaa.gov/station_index.shtml?state=

Water Level Station Index
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Ranges for Vulnerability Ranking of Variables

VARIABLES MODERATE HIGH

Barrier beaches,

Low cliffs Cobble Beaches | _Sand beaches,

Rocky, cliffed Medium cliffs Glacial drift Estuary Salt marsh, Mud

Alluvial plains Lagoon

GEOMORPHOLOGY .
coasts Fjords Indented coasts flats, Deltas,
Mangroves,

Coral reefs

SHORELINE
EROSION/ACCRETION

1.20-0.90 0.90 - 0.60 0.60 - 0.30
0,
COASTAL SLOPE (%) 1.90-1.30 1.30-0.90 0.90 - 0.60
RELATIVE SEA-LEVEL
CHANGE (mm/yr)

0.55-0.85 0.85-1.05 1.05-1.25

MEAN WAVE HEIGHT (m) 11-20 20-2.95 5 95 - 2 60

MEAN TIDE RANGE (m)

Atlantic/Gulf Ranges

Pacific Ranges
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Coastal Vulnerability Index (CVI)
Calculation
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where a = geomorphology,
b = shoreline erosion/accretion rate,
c = regional coastal slope,
d = relative sea-level change,
e = mean significant wave height

%USGS and f = mean tidal range | :
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Genlogic
Variables
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Gulf Islands National
Seashore (GUIS)

L ocated in Florida and Mississippi
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ALABAMA
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Fire Island National

Seashore (FIIS)
L ocated in New York




Geomorphologic Vulnerability fgr FIIS
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Shoreline Change
Vulnerability for FIIS
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CVI Assessment for other
National Park Units
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CVI Project Summar
‘ used in

The results from this study can b
at least two ways . t
H

1) To identify areas within the parkjpvhere

:

physical change as aresult of sea-level rise

may be most likely to occur

2) As a planning tool for max
resources within Nationg

aging and protecting
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1) Open File Report in
Electronic Book
Format

< 2) Shapefiles and
project files used Iin
analysis with
metadata




CVI website
http://woodshole.er.usgs.gov/project-pages/nps-cvi/

&

USGS Coastal & Marine Program USGS Woods Hole Science Center

Relative Coastal Vulnerability Assessment of National
Park Units to Sea-Level Rise

Project Description

The Mational Park Service (NPS) is responsible for managing nearly 12.000 km (7.500 miles) of shoreline along oceans and
lakes. In 2001 the U.S. Geological Survey (USGS), in partnership with the NPS Geologic Resources Division, began
conducting hazard assessments of future sea-level change by creating maps to assist NPS in managing its valuable resources.
This website contains results of the coastal vulnerability index (CV1) assessment for several national park units, lnghlighting
areas that are likely to be most affected by future sea-level rise.

Through the use of a CVI, the likelihood that physical changes will occur as zea-level nises is quantified based on the
following criteria: tidal range, wave height, coastal slope, shoreline change. geomorphology. and historical rate of relative sea-
level rise. This approach combines a coastal system's susceptibility to change with its natural ability to adapt to changing
environmental condibons, and vields a relative measure of the system's natural vulnerability to the effects of sea-level rise.
National Park Service staff are using the CVI data for long-term resource management plans, park facilities planning such as
relocating building or roads, and assessing long-term threats to resources.




2 Untitled Document - Microsoft Internat Explorer
Fle Edit View Favorites Took Help

Qeok - & - [x] (2] #0 O sexch Slrravorites @Meda &) I =
dress | ] hitpefwoodshole, erusgs. gov prolect-pagesinps-cvypark s/RAIS. him £ Go

Relative Coastal Vulnerability Assessment of Padre Island National Seashore
(PAIS) to Sea-Level Rise

Elizabeth A. Pendleton, E. Robert Thieler, S. Jeffress Wiliams, Rebecca S. Beavers

COMING SOON USGS Open-File Report 2004-1090

:4 start (D Rebecca Begver... | G OWR_Tand_.. Bl WRO4_CvI_bea.. | Bl Novoa_wRProf.. | I Adobs Photoshop

aUSGS




A U.5. Geological Survey Open-File Report 2004-1196, COASTAL VULNERABILITY ASSESSMENT OF CUMBERLA - Microsoft Internet Explorer =)
| Fle Bt Vew Favorites Took Help -’E'

Qesk - ) ¥ (8] €0 O sexch Slrravontss @meds £) (27 5 - i)
Adkdress [ @] http:ipubs usgs.govfoff 20041 196 fndes: himl

COASTAL VULNERABILITY
Avstrac ASSESSMENT OF
SRRSO  CUMBERLAND ISLAND

gl NATIONAL SEASHORE (CUIS)

Cumberland Island

Matignal Seashore TO SEA-LEVEL RISE

Methodology
Geologic Yariables

Physical Process
Variables

Calculating the
Vulnerability Index

Results
Discussion
Conclusions

References

s
Ia
I Fapm

4 = Fratyn Sea Loy Sne
£ = Sgedicms dowes Mg
# = Tl Mg

u I VERY R

' L) -

& [ WCOERATE

. Lo 1

| o F

A m 1 i
elative Coastal Vulnerability for Cumberiand Island

National Seashore. Ciick on figure for larger image.

] bt ipubs. Lsgs.gov of2004/1 196 htm g5, htrml
‘4 start @ Rebecca Beaver.., | [ 3 MorosoftPo.. = | 1) Adobe Photocshop 7 wtEx.. | cafArtch for 2004..

B . oo &) 403FM

R,

aUSGS &5




CVI website
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